Introduction
he natural course of cardiac autonomic neuropathy (CAN), a dreadful complication of T2DM, is still HRV provides a quantitative measurement of autonomic nerve function of individual branches of autonomic nervous system (ANS) and its balance 5 . Reduced HRV is the earliest sign of CAN 2, [5] [6] [7] [8] . Decline in HRV in T2DM was seen in several studies 3, [9] [10] [11] [12] . Despite the unclear nature of association between the duration of diabetes and autonomic dysfunction 13 , many studies observed the existence of relationship between these two 3, 7, 9, [14] [15] . The aim of this study was to assess the impact of the duration of diabetes on the cardiac autonomic dysfunction in type 2 diabetic patients without evidence of CAN based on Ewing battery test.
Methods:
This cross-sectional study was conducted from January, 2015 to December, 2015 at the 
Results
General characteristics of all subjects are presented in Table I . long term diabetic group had significantly higher mean pulse rate, two hour post pandial plasma glucose and glycosylated hemoglobin level than that of recently diagnosed diabetics. Mean RR, SDNN, and HF nu were significantly (p < 0.001) lower, whereas, mean HR, LF nu and LF/HF were significantly higher (p < 0.001) in T2DM group compared to diabetics of short duration (Table II) . On correlation analysis, SDNN, variance and RMSSD showed significant (p < 0.001) negative correlation with the duration of diabetes in long term diabetic patients (Figure 1,2,3 ) whereas, mean RR, mean HR and frequency domain parameters showed no significant association with duration and these data were not shown. 
Discussion
In this study relationship between the autonomic dysfunction assessed by short-term HRV, giving reliable quantitative measurement of resting cardiac autonomic modulation 5 , and the disease duration was explored in long term type 2 diabetic patients . This study found significant decline in mean RR, SDNN, HF nu and significant increase in mean HR, LF nu and LF/ HF in diabetic patients with longer duration of diabetes compared to diabetics with short duration and also without evidence of CAN. These results suggest deterioration of parasympathetic function and shifting of autonomic balance towards higher sympathetic activity as the duration of diabetes advances. Similar findings were reported by other studies 1, 3, 12 . This finding corroborates the observation of significant decrease in HRV, 5 -10 years after diagnosis of T2DM made by Tarveinenet al. 3 On further analysis, value of SDNN, a reflection of overall variability of heart rate, variance and RMSSD, marker of parasympathetic nerve activity exhibited strong negative correlation with the duration of DM . Similar associations were observed in previous studies 3, 7 . This might be due to parasympathetic nerve dysfunction, which occurs within 5 -10 years after diagnosis of T2DM 3 .However, similar to previous study 3 , no significant linear association was found with mean RR, mean HR, LF nu, HF nu and LF/HF. This might be because our patients were of 5 -10 years of duration, and during this period the sympathetic modulation is not compromised significantly, it rather happens after 10 -15 years after diagnosis of T2DM 3 . This finding agrees the statement that 'vagus is the first to be affected during the initial stage of CAN and later sympathetic denervation ensues' made by other studies 1, 9, 17 . But on the contrary, Hsiao et al. 9 stated that sympathetic nerve damage might occur earlier than parasympathetic nerve damage.
Duration of diabetes is an important factor which influences on the development of diabetic cardiac autonomic neuropathy 6 . Cardiac autonomic dysfunction or subclinical CAN could be even present at the time or within a year of diagnosis of T2DM 16, 17 . Many studies observed association between cardiac autonomic dysfunction with disease duration 3,7,9,14-15 , however, the nature of this relationship is still unclear 13 .Yet, the opposite finding was reported by Ko et al. 18 . The pathogenesis of CAN is still not well elucidated even though many researchers blame prolonged hyperglycemia induced oxidative and nitrosative stress, which in turn cause neuronal toxicity and death 17, [19] [20] . These above key observations of the present study, clearly delineated the negative impact of duration of disease on cardiac autonomic function leading towards its dysfunction with the inevitable consequence of diabetic autonomic damage if left untreated.
Conclusions
Cardiac autonomic dysfunction, especially impairment of parasympathetic modulation, in T2DM patients without apparent CAN showed strong relationship with the duration of diabetes. 
